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OBJECTIVE AND APPROACH
.

Produce good quality coatings using
electrospark deposition (ESD)

ldentify Navy components for repair
Develop ESD processing parameters
Assess ESD coating quality



NAVY NEEDS
.

Total ownership cost reduction

Increased readiness

Reduced environmental impact



ESD SYSTEM
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POTENTIAL APPLICATIONS




Steering and Diving Control Rod




Steering and Diving Control Rod




Rubber Insulated Sound Isolation Coupling

| Ll

ol
% L
Y Wl
L1
L] LR L R

o,
L

——




Hull Valve Stem




ESD COATINGS
c ]
Alloy 400 (Ni-Cu)
70/30 Cu-Ni
NI-Cr-Mo Alloys



ESD Alloy 400 on K500

— K500 Substrate |

ESD Alloy
400




ESD Alloy 400 on K500
S

ESD Coating :

Hardness (VHN)
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Alloy 400 Hot Finished

Rod and Bar:
VHN 140-250




ESD Alloy 400 on K500
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Alloy K500 Coating/Substrate

Hardness (VHN) Interface (um)
335 20

K500 Hot Finished
& Aged Bar: 332

280-370 VHN 359
338

332

338




ESD Alloy 400 on K500
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ESD 70/30 Cu-Ni on 70/30 Cu-Ni
e
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ESD Alloy 625 Coating
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ESD of Ni-Cr-Mo Alloys on Alloy 625

% Crevice Area
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ESD of Ni-Cr-Mo Alloys on Alloy 625

Crevice Corrosion Testing in Natural Seawater




Ni-Cr-Mo Alloy Crevice Tests:

Time to | Max Depth
Material # of Initiated | Initiation | of Attack
Sites (days) (mm)
Wrought 625
Wrought C276 0 0
Wrought 59 0 0
0 0
0 0
0 0




Ni-Cr-Mo Alloy Crevice Tests:
-

Timeto | Max Depth'
Material # of Initiated | Initiation of Attack

Sites (days) (mm)
Wrought 625
Wrought C276 0 0
Wrought 59 0 0

0 0




Ni-Cr-Mo Alloy Crevice Tests:

Wrought Alloy 625
Control

ESD Alloy 625 ESD Alloy C276
Max. Depth of Max. Depth of

Max. Depth of

Attack = 0.008 In Attack = 0.009 In.
Attack = 0.010 In.



SUMMARY OF RESULTS
S
ESD Coatings of Alloy 400, 70/30 CuNIi,

and Alloys 625, C276, and 59 Applied
Using ESD

Microhardness Evaluation of ESD Alloy 400
on K500



SUMMARY OF RESULTS
.

Potentiodynamic Polarization Testing of
ESD Alloy 400 and 70/30 CuNi



SUMMARY OF RESULTS

« 1
Crevice Corrosion Evaluation of ESD

NI-Cr-Mo Alloys
- ESD Alloy 59:

- ESD Alloy 625:

- ESD Alloy C276:




